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This  report  describee  the  engineering  progress  of  AAI  from  11  June 
thru  22  July  I96I  under  Contract  II  DA-l8-108-CWL-6553  on  the  e4iR1  Point 
Source  Gas  Alam.  Included  herein  Is  a  summary  of  the  combined  effort 
development  with  CRDL  for  the  design  and  fabrication  of  the  EhlRl  alam 
and  associated  equipment. 

During  this  period  the  scope  of  effort  has  been  modified  with 
emphasis  on  the  retrofitting  of  three  (3)  alarms  (#17-19-22)  suid  the  manu- 
factiire  of  three  (3)  new  alarms  (#35-36-37)  to  replace  the  ones  now  under¬ 
going  Service  tests  at  Fort  Banning. 

Procurement  and  fabrication  of  components  for  six  (6)  additional 
alarms  Is  now  In  progress.  These  six  (6)  alams  will  reflect  changes  as 
detemlned  by  the  Final  Engineering  Test  Division,  CRDL,  Research  and 
Development  Testing  at  AAI  and  Service  tests  conducted  at  Fort  Bennlng,  Georgia. 
An  additional  fifteen  (l^)  alams  are  to  be  built,  and  one  Master  Alam  is 
to  be  constructed  In  accordance  with  the  Class  I  drawings. 


n.  BUMnnr  of  work  performed 
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The  Research,  Develo]nent,  Test  and  Evaluation  pro^raa  for  the 
E^lRl  Point  Source  Gas  Alarm  has  progressed  as  scheduled  during  this  report 
period.  AAI  and  CRDL  are  conducting  a  coordinated  test  program  directed 
tovard  Improvement  of  alarn  performance  and  reliability. 

CCSIARC  tests  are  continuing  at  Fort  Bennlng,  with  engineering 
personnel  from  CRDL  and  AAI  participating. 

Continued  efforts  in  Research,  Development,  Test  and  Evaluation 
have  been  effected  in  the  following  areas. 

a.  Testing  of  original  and  experimental  design  air  pumps. 

b.  Investigation  of  improved  alarm  hora  performance  and 
reliability. 

c.  Investigation  of  improved  performance  euid  reliability 
In  the  case  beater  thermostats. 

d.  Continuing  efforts  to  improve  the  sensitivity  and 
stability  of  the  photometer. 

e.  Testing  of  new  configurations  of  the  fluid  pump. 

f.  Investigations  leading  to  a  more  reliable  vacuum  sensor 
switch. 

g.  A  continuing  program  of  investigations  into  the  degrada¬ 
tion  of  materials. 

h.  Maintenance  and  design  evaliiation  by  haman  factors 
personnel. 
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III.  DESAILED  DISCUSSION  OF  PROGRESS 
A.  Phase  II  Prograa 

1.  Class  I  Draviogs 

During  this  period,  action  has  been  initiated  on  the  final 
updating  of  all  Class  I  drawings. 

2.  The  retrofitting  of  alams  #17-19-22  were  completed  and 
fabrication  of  alams  #33-36-37  is  now  in  progress  in  accordance  with  AAI 
dra%rlng  3^62-040299-10.  This  drawing  is  consistent  with  the  Phase  II 
Class  II  drawings  which  have  been  submitted  to  CRDL.  These  units  will 
incorporate  the  following  major  changes. 

a.  High-torque  solution  pump  motor  and  high-torque  tape 
transport  motor. 

b.  New  inlet  air  heater 

c.  Improved  air  exit  heater 

d.  Improved  tai>e  transport  assembly,  including  a  new 
machined  photometer  head  and  drum  drop  latching  mechanism 

e.  Ball  bearing  replacing  nylatron  bearings  on  the  fluid 
pump  assembly 

f .  New  pre-filter  lever  and  lever  mount 

g.  Liquid  nozzle  positioning  spring  and  stop 

h.  New  type  waterproof  phone  Jausk  ■ 

1.  "D"  rings 


J .  Improved  scotch-cals 
k.  Fluid  pot  guide 
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l.  Air  inlet  open  lock  and  seal  provided  between  the  core 
and  Inlet  bousing. 

m.  .  Extez*nal  primer-knob  mounting  waterproofed 

n.  Redesign  of  adjust  knob  by  Incorporating  limit  stops 

o.  Redesigned  bom  assoobly 

p.  Circuit  modifications  including  transport  motor  control, 
heater  control,  low  voltage  cut-off,  Rfl  suppression,  etc. 

q.  Improved  waterproofing 

r.  Improved  design  for  dust  caps  and  chains 

ase  III  Progreun 

1.  Class  I  Drawings 

Action  has  been  initiated  on  the  final  updating  of  all 
Phase  III  Class  I  drawings.  These  drawings  shall  reflect  information  derived 
from  the  field  test  program  and  the  in-house  research  and  development  programs. 

2.  The  procurement  of  material,  fabrication  of  parte  arid  assembly 
where  possible,  has  commenced  on  the  six  (6)  alarms  which  are  scheduled  fo: 
delivery  in  August  I96I.  To  date  this  program  is  on  schedule. 

C.  Research  and  Development  Program 

1.  Air  Pvmq?  Assembly 

In  accordance  with  the  coordinated  AAl/CRDL  test  plan,  bench 
testing  of  the  air  pumps  has  continued  on  a  24  hour  basis.  As  stated  in  pre¬ 
vious  reports,  two  types  are  undergoing  evaluation; 
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a.  The  standard  puQq[>  configuration  except  tbat  the  distance 

■  between  the  motor  mount  and  pump  shaft  has  been  decreased 

b.  An  e^qperimental  configuration  wherein  the  valving  is  90° 
to. the  pump  action. 

The  pumps  were  disasscsibled  at  the  start  of  this  test  and 
weighed  at  the  end  of  each  100  hotu*  period  of  operation;  the  pumps  were  again 
dlsMSenbled  and  weighed.  During  the  first  500  hours  of  operation,  filters 
furnished  by  CKDL  were  used  in  the  air  line  between  the  bubbler  containing 
6H|g  CffiH  solution  and  the  air  pump.  These  filters  were  changed  every  12  hours. 
The  last  400  hours  of  operation  have  been  run  without  filters.  There  has  been 
no  significamt  difference  in  the  accumulation  of  deposits. 

*  As  of  the  end  of’  this  reporting  period  the  standard  pump 
had  been  operated  9^  hours  (920  hours  on  the  air  motor)  and  the  experimental 
configuration  has  been  operated  782+  hours  (762+  hoxxrs  on  the  motor) . 


STANDARD  PUW’ 


PART 


ORlGinAL 


500  hours 


WEIGHT  *  GRA;<E 
^*00  hours 


CHANGE 


PERCENT 


ITKFHRAtfM - 

1.0161 

1 .0171 

1.0223 

:oo62 

TooB 

IHLEr  PITTING 

1.0131 

i.oiSo 

1.0222 

.0091 

.009 

EXHAUar  FITTING 

1.292+0 

1.2979 

1.3187 

.0247 

.019 

mL&r  VALVE 

0.1679 

0.1678 

0.1693 

.0012+ 

.009 

EXBAUOT  VALVE 

0.1682+ 

0.1699 

0.1739 

.0055 

.031 

WEIGHT  -  GRAMS 

dPlClRAL 

300  hours 

2+00  hours 

CHANGE 

PERCEm? 

w/FIIHERS 

w/o  FILTERS 

d£aperabm 

1.0279 

1.0262 

1.0296 

.0017 

.002 

IRLET  FITTINe 

0.9522 

0.9519 

0.9560 

.0038 

.002+ 

EXBAUSI  FmnfG 

0.6917 

0.6902 

0.6996 

.0079 

.022 

INLET  VALVE 

0.162+6 

0.1662 

0.1659  - 

.0013 

.006 

EXHAUST  VALVE 

0.1667 

0.1667 

0.1673 

.0006 

•oo4 
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Tvo  air  pump  notors  which  failed  recently  have  been  foirwarded 
to  Globe.  Upon  their  evaluation  as  to  the  cause  of  the  failure,  a  formal 
analyais  will  be  proposed  and  submitted  to  AAI.  AAI's  preliminary  investi¬ 
gation  indicates  the  failures  may  tJe  due  to  a  breakdown  in  the  motor  lubri- 

« 

cants  after  being  subjected  to  high  temperature  operations. 

•  Even  though  these  failures  are  of  an  Isolated  nature,  AAI 
has  been  making  inquiries  to  various  companies  concerning  the  availability  of 
motors  suitable  for  use  with  the  air  pump.  If  available,  this  motor  would 
be  used  as  a  back-up  and/or  replacement  for  the  present  Globe  motor.  The 
A.W.  Hayden  Company  has  stated  that  they  have  a  "shelf  item"  which  will 
meet  the  required  life  expectancy  and,  as  proof  thereof,  have  offered  to 
conduct  the  necessary  endurance  testing  (at  no  cost  to  AAI).  Therefore,  a 
pump  assembly  has  been  supplied  and  an  air  motor  specification  is  being  pre- 
•  peured  which  will  be  forwarded  to  the  A.W.  Hayden  Company.  It  is  anticipated 
that  testing  will  commence  on  or  about  1  August  1961. 

2.  •  Electronics 

During  this  reporting  period  representation  of  GRDL  and  AAI 
visited  Edwards  Company  to  witness  final  testing  of  a  new  bom  assembly. 

.  These  boras  (for  the  replacement  Ft.  Benning  alaras)  were  fabricated  using 
a  fiberglas  diaphragm  with  a  cox>per  plating  on  the  underside  (for  RF  suppres- 
8l<m).  Other  changes  Included  a  jredeslgn  of  the  pole  pieces  and  packaging 
In  a  waterproof  can.  The  boras  were  subjected  to  the  following  tests. 

a.  Teoqwrature.-  Two  assemblies  were  packed  in  dry  ice 
until  thoroughly  chilled  after  which  they  were  operated  satisfactorily  without 
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any  apparent  degradation  In  sound  level,  lliey  wez*e  then  lomedlately  placed 
under  a  sxm  lamp  and  after  several  minutes,  again  operated  satisfactorily. 
However,  a  visual  Inspection  revealed  a  separation  between  the  plating  and 
the  diaphragm  and  In  warping  of  the  diaphragm,  both  of  which  were  attributed 
to  thermal  shock.  In  confirmation,  new  diaphragms  were  installed  and  the  horns 
were  operated  over  a  range  of  -1CX5°F.  to  +200°F.  Performance  was  satisfactoxy, 
however,  the  transition  over  this  temperature  range  was  gradual. 

b.  Case  Mounting.*  A  horn  was  installed  in  a  new  ease 
recently  obtained  from  Atkins  and  Merrill.  Upon  proper  tightening  of  the 
mounting  screws  the  recorded  sound  level  was  82db  and  was  clearly  audible 
at  200  yards  over  an  ambient  noise  level  of  50»^5cib. 

c.  Waterproofing.-  A  canned  horn  was  submerged  In  one  foot 
of  H2O  for  20  minutes  and  periodically  sounded.  Upon  removal  from  the  HgO 
and  disassembly,  moisture  was  found  in  the  can  interior.  This  accumulation 
was  disregarded  since  the  unit  had  not  u.ndergone  a  complete  waterproofing, 
however,  the  waterjlroof  capability  had  been  reasonably  indicated. 

Four  of  these  horn  assemblies  were  retained  -  one  by  CRDL 
and  three  by  AAI.  Similar  testing  to  that  above  was  conducted  at  AAI  with 
the  following  discrepancies  noted: 

(1)  An  inferior  grade  of  hardware  was  used  in  aamating 
the  horn  can  assembly  to  the  adapter  ring. 

(2)  After  lees  than  ko  hours  ol|  operation  a  rust 

accumulation  was  noted  on  the  adjusting  screw.  * 

'  (3}  A  lack  of  rust  preventative  on  other  hardware  and 


components. 
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(4)  Ro  protective  finish  on  the  bom  can  (internal  or 

external)  and  no  finish  on  the  adapter  ring. 

As  a  result  of  tbese  dlserepaneies,  a  rigid  specification 

control  drawing  has  been  prepared  and  forwarded  to  the  Edwards  Coopaoy  for 

»■ 

a  foraal  price  quotation  and  delivery  schedule.  However,  due  to  alana 
delivery  eonalttaents  the  three  home  mentioned  herein  have  been  installed 
in  units  33 i  3^  and  37.  It  is  anticipated  that  any  future  alam  will  be 
equipped  with  horns  fabricated  in  accordance  with  the  specifleation  control 
discussed. 

An  investigation  into  the  periodic  problem  of  the  36®  and 
UiP  case  heater  thermostats  operating  in  reverse  sequence  was  undertaken. 
After  testing  in  a  cold ‘box  environment,  it  was  concluded  that  a  2-h®F. 
differential  exists  between  the  location  of  the  two  thermostats.  It  was 
further  concluded  that  some  heat  Is  generated  in  tha  tiding  motor  windings 
which  it  Inherently  transferred  to  the  mounting  plate.  This  heat  travels 
toward  the  hinged  end  of  the  plate  with  the  effect  of  fflovlng  the  operatlxig 
points  of  the  36^  and  ksP  thermostats  together  by  the  amount  of  the  tea^ra* 
ture  differential.  The  result  was  causing  the  36^  thenaostat  to  act 
prematurely  with  respect  to  the  k29  thenaostat.  in  correcting  the  above 
situation,  the  i^sical  locations  of  the  themostats  have  been  reversed. 

In  addition  to  the  above  the  itlixon  Coeqpany  has  been  contactsd 
With  regard  to  heavier  duty  (3  sdp)  themostats  itor  use  as  a  back-up  and/or 
replaccneat  for  the  Feowall  themostats  now  In  use.  Two  pairs'  of  ssitple 

f 

themostats  sr#  being  forwarded  and  it  is  anticipated  that  AAI  will  coomence 
testing  on  or  about  1  August  196I. 
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?0T  tha  purpose  of  checking  uniformity  among  a  sample  batch 
of  Clftrex  6o^  photocells  a  test  rig  has  been  built  In  the  AAI  laboratory. 

It  Is  anticipated  tliat  data  obtained  will  reveal  the  differences  between 
.photocells  subjected  to  equal  conditions  of  light  level,  current  and  tempera¬ 
ture.  In  addition,  the  eft’ects  pf  temperature  changes  on  the  photocell  will 
be  studied.  When  the  extent  of  tenperature  effects  are  Icnown,  attends  will 
be  made  at  devising  oeans  to  offset  these  effects  through  the  use  of  compen¬ 
sating  coB^oneuts  or  bridge  circuits. 

In  using  this  teat  rig,  the  piibtocells  are  biased  and  are 
Illuminated  by  a  bank  of  lights  to  the  approximate  operating  point  of  the 
photocells  currently  used  in  the  alarm  photometer  head.  A  stepping  si/itch 
automatloally  samples  the  output  of  each  cell  in  sequence  and  the  output  is 
recorded  on  a  Ritstrac  chart.  It  is  expected  that  this  simultaneous  lifetime 
testf-ng  of  12  type  6Xi^L  photocell  will  provide  the  data  necessary  to 
evaluate  the  above  slated  objectives. 

A  nev  photometer  bead  configuration  has  been  devised  which 
eoiploys  two  photocells  in  a  bridge  circuit.  It  is  considered  that  this 
design  will  provide  self -condensation  for  temperature  drift  inherent  in  the 
pbotooetur. 

In  the  present  circuit,  this  drift  is  registered  on  a  meter 
rol(^;  in  the  bridge  circuit  the  two  photocells  similarly  drifting  with 
temperature  vlH  aalataln  the  bridge  in  bcdance  and  hence,  not  be  Indicated 
on  the  meter  relay. 

The  first  head  of  this  type  has  been  built  and  installed  in 
Alarm  #9.  The  head  thus  far  appears  to  be  accomplishing  Its  purpose;  however. 
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vbea  subjected  to  s  GB  gas  sensitivity  test,  a  relatively  poor  response  .uas 

attained*  Factors  contributing  to  this  poor  response  are:* 

a*  The  photometor  head  was  fabricated  by  laboratory 

personnel  and  was  oade  from  parts  salvaged  from  existing  heads. 

b*  The  seals  of  the  meter  relay  readily  available 
<  • 

required  a  large  current  for  full-scale  deflection  i±l,00yUa).  A  more 
•  •  • 
desirable  meter  ecale  uoiild  be  i2'jpia» 

The  detection  portion  of  this  head  is  unchanged  from  those 

cxirrcntly  in  use«  socseqjuently  no  degradatioh  In  sensitivity  Is  expected 

with  properly  fabricated  units'.  Three  new  heads  are  in  the  process  of 

manufaeturlng  and  on  eompletioa  vlll  be  used  In  a  coatioulng  program  of 

de^lofment  and  evtluatlon.  . 

t 

•  • 

•  • 

3.  Flu^d  Pump 


New  hose  samplee  vere  tested  In’  the  four  (4)  roller  supported 

tube  eonfiguration  at  room  temperature  and  dt  IhdPP. '  'Rie  displacement 

remained  constant  at  ml/cycle*  The  pump  must  nov  be  modified  to  ireduee 
•  •  • 
this  flow  to.  a  useable  value.  This  coaflgttratioa.i8  as  shown  below: 


ft- _ _ ...  O  ««  PuftHTC. 

ouPPa^T^o  Tugg.  ri.wo  v\i»ap  SuRfisce. 
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Daslgn  studies  have  been  conducted  using  a  positive  dlsplacemeat 
piston  arrangement  In  addition  to  the  ''paddle"  design  as  previously  tflscussed 
vltb  CRDL  personnel.  A  prototype  model  has  been  cons  trusted  by  AAI  Model 
Shop  hut  no  testing  has  been  done  due  to  the  urgency  of  the  June  alazvs 
(#17  -  19  •  22)  and  the  nev  Ft.  Benniag  alams  (#3^  -36-37)  Plus  a  general 
reduction  in  the  RbO  effort. 


(■ 


4.  fiociaoentatlon 

•  • 

The  previous  Progress  Report  (EB*2431)  stated  that  it  vas 

anticipated  the  three  ( 3)  purchase  descriptions  prepared  under  Phase  II  of. 

the  initial  subject  contract  vould  be  revrltten  to  incorporate  the  neccaeary 

changes  to  eonfom  to  the  Phase  III  alarss.  remote  warning  units,  . and  chemical 

*  • 

resupply  kits.  This  anticipation  has  been  revised  and  only  two  (2)  purchase 

descriptions  are  now  anticipated  to  be  rewritten,  'fhe  cheffllcal  resupply  kit 

« 

purchase  description  has  been  deleted.  The  two  (2)  purchase  descriptions 
anticipated  for  reinciting  are  ninnbersd  as:  (Aiana,  J^Agent.  Auto¬ 

matic*  Pield,  EhlHl)  and  197*^-7^  U^aaotc  Vaming  Unit*  for  use  vith  241R1), 
Xhese  porebace  descriptions  will  bc'vrittea  in  accordance  vltb  the  provisions 
of  Standardisation  Manual  K20^  and  Notices  1  tbrou^  ^  of  the  QalC  instructions 

for  the  Preparation  of  Speclfleatlon  Draft,  dated  17  May  i960,  and  the 

•  • 

Neebanical  Specification  format.  Section  9  of  each  of  these  purchase  deaerip- 

tions  is  to  be  supplied  hj  the  Chemical  Corps.  Ten  (lO)  copies  of  the  rppro- 

*  # 

dneibles  of  each  of  the  purchase  dcacrlptlona  vlll  be  delivered. 

Errata  sheets  for  the  "Operator's  and  Qrganizatloaal  Nslntenr 
aace  ibnual  (ITM  3-666$-210-12)  have  been  received  from  CBDL.  These  changes 


g:  - 
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bsw  bees  revi«v«d  by  AAI  peraennel  and  tlie  chansea  are  being  Incorporated 
in  the  new  manuals  soheduled  for  delivery  vith  tbe'Tt.  Bennlng  alanoe.  In 
addition f  other  changes  are  being  included  in  this  manual  vhleh  vili  reflect 
•li  ebiusgee  that  have  been  made  on  these  alarms  up  to  the  tloe  of  publieatlon. 

Impact  Studies 

All  scheduled  impact  testing  has  been  eompleted  by  AAI .  The 
fluid  pot  area  has  been  modified  and  eurcessfully  drop  tested.  The  tape 
dnm  latch  down  mechanism  has  also  been  modified  and  successfully  drop 

testsd. 

The  impact  test  rig  used  by  AAl  has  been  loaned  to  CtOL. 

The  drum  latch  meehanism.  designed  and  fabricated  by  CBDt  personnel,  is  to 
he  installed  on  this  rig  snd  retttmed  to  AAI  for  impact  testing. 

•  6*  Vacuum  Sensor  Svlteh  (Baro) 

AAI  fabricated  and  Installed  baro  svltcnes  in  alaims  yl^  and 
#27  oa  June  21 ,  1^1 .  These  alaras  were  then  returned^  to  the  endurance  test 
at  CRSL.  Difficulty  was  encountered  in  the  baro  switches  functioning 
effectively.  An  excessive  number  of  malfunctions  occurred  that  vere  due 
to  the  baro  svitches  rather  than  Utf  alarm  performance.  The  svltehes  were 
rrad Justed  so  that  eventually  they  were  completely  ineffective. 

Nev  baro  svitches  verc  also  installed  on  the  retrofitted 
alarms  (#1?  •  19  •  28).  Alarms  #17  ymn  delivered,  to  CRDL  on 

July  l^f  1961.  These  alanas  do  not  have  sufficient  running  time,  at  this 
point,  to  properly  evaluate  the  baro  switch  performance. 


« 
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Ab  a  result  of  the  difficulties  experienced  by  AAI  and  CRDL 
with  the  effeetiveneM  of  the  bare  switches ,  it  has  been  decided  that  the 
bare  switch  will  not  be  installed  Itt  alesna  ^35  •36-37*  '^he  search  to 
fltul  a  pressure  seostnd  devioe  that  vill  fuactlon  properly  and  effectively 
Ih  the  Point  Source  Alara  if  belo^  eontiaued  because  It  is  still  felt 

t 

that  this  Is  a  vezy  desirable  feature* 

. 

7*  Applied  Chemifitry 

There  have  been  several  recent  instances  where  alarm  parts 

manufactured  from  Nylatron  and  Kylon  have  been  a  comtributia^i  faster  to 

SLlam  failures*  These  pairts,  probably  due  to  high  teoperatux^  and  high 

humidity*  have  a  tendency  to  swell  due  to  moisture  absorption  and/or  deform* 

i.e.^  the  hearing  for  the  timing  motor  (swelling)*  the  air  intaice  support 

•  ^ 

eollar  (defomiag)  • 

Therefore  a  study  has  been  instigated  to  determine  the 
deterioration  of  components  due  to  moisture  absorption.  Thus*  varlqiua 
pieces  of  selected  plastic  materials  have  been  uadergoing  vater  submersion. 
The  results  vn  as  follows* 


5/16/61 
5/18/61 
5/23/61 
5/26/61 
^  7/61 
^l6/6l 
6/26/61 


DELRIN 


Room 

3.6307 

.. 

-- 

Room 

3*66o4 

mm 

»- 

mm 

Room 

3.6T5*k 

2.28^5. 

*  *  • 

mm 

Room 

2.2933 

•- 

mm 

+U5®?. 

3*7182 

2.3038 

5*5116 

mm 

+115®F. 

3.8U7 

2*3^22 

5*5^31 

14;3332 

♦115‘^. 

3*8353 

2*3661 

5.5615 

lh.3370 
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3*6M>6 

2*3803 

5.56h6 

^*3808 
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3*85^6 

2*3891 

5.5898 
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Kb-  Indicated  in  the  previous  report ,  a  conference  vas 


•enveaedj  vlth  representatives  of  CBDI*,  Atkins  and  Merrill,  Inc.,  Isocyanate 
Pxoduete^  Ine«,  AiMrlean  Gellttlnr  ProduetSt  and  MX  to  discuss  the  problem 
associated  «lth  alarm  ease  svelling.  After  presentation  of  the  problem  and 
considerable  discussion,  probable  causes  veto  su^ested  to  be: 

a*  Feeldual  cleaning  -  solvent  vapors  acting  on  the 
foam  at  elevated  teoqiwratures 

b.  A  chemleal  ccxaponent  of  the  adhesive  exerting  the 
sane  type  of  action 

c.  Possible  themal  relieving  of  stresses  In  the 
laminated  flbreglas* 

Corrective  action  for  future  units  Includes  substitution  Of 
inert  solvent  for  cleaning,  use  of  different  adhesive  not  affecting  the 
foam,  change  in  case  design  or  fabrication  techniques  and  substitution  of 
materials  of  a  more  resistant  nature.  However,  it  should  be  noted  that 
the  alanns  being  fabricated  in  accordance  with  the  present  contract  will  not 
contain  these  corrective  actions  since  these  alarm  cases  were  eonaidered 
long  lead  itesis;  thus,  they  have  been  delivered  to  AAI  prior. to  this 
reported  meeting. 

8.  Photometer  Head 

A  continuing  program  of  studies  has  been  maintained  to 
determine  if  the  photometer  as  used  in  the  alara  could  be  Increased  in 
sensitivity  and  also  could  be  stabilized  for  teo^rature  changes.  Coo^nents 
have  be«i  selected,  test  photometer  units  assmsbled,  and  tested  indlvid\aally. 
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In  addition^  tliese  heads  have  been  nouatad  on  a  test  panel  and  are  nov 
being  aiinultaneoualy  subjected  to  temperature  variations,  and  these  variations 
plotted  for  eonqparison  purposes.  These  beads  are  being  tested  in  the 
foHovlng  configurations. 

a.  A  standard  alarm  type  using  a  602  photocell  * 

b.  A  redesigned  head  vith  the  605L  photocell  and  the 
exciter  lanQ»  mounted  in  the  head 

c.  A  new  head  with  the  605L  photoeell  and  the  exciter 
lamp  BMfunted  externally. 


A  photometer  head  aa  described  in  6  above  has  been  placed 
in  an  slam  and  is  undergoing  tests  under  actual  environmental  conditions* 

This  head  has  not  performed  as  veil  as  the  CROL  "Model  A"  hradi  therefore* 
the  itotocell  "gang"  test  uas  initiated  (see  section  11.  Electronics  Testing) 
so  as  to  determine  exsu:t  photocell  performamce  with  all  variables  isolated* 

In  culditlon,  other  approaches  sure  being  considered  but  which  will  involve 
substsmtlal  changes  to  the  present  photometer  configuration*  Such  studlb  s 
are  bridge  circuits  with  and  without  the  photocell  exposed  to  tlie  eireltar 
lamp,  differential  asqplifler  amd  automatic  sweiling. 

An  RCA  669kk  CdS  aono>crystsQline  photocell  was  subjected  b 
to  tests  to  determine  the  cell's  stability  la  changing  temperature  and  the 
cell's  sensitivity  to  gas  when  used  in  aa  sdam*  The  stability  tests  were 
conducted  using  a  12  volt  lamp  and  the  pbotoeell*  These  tests  indicate 
that  the  photocell  is  very  stable  in  the  teaiperatuTe  range  of  30°F.  to  150^. 
with  a  BMiximum  of  5*^  change  in  resistance  from  room  tesqperature  values. 
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The  photocell  la  alao  able  to  atablllze  within  13  mlxmtea  after  a  change 
of  120^.  in  aaibient  temperattire,  and  returned  to  1%  of  ita  original  value 
when  returned  to  room  teaperatture. 

In  the  aenaitivity  teata  the  alam  null  point  vaa  set  at 
90flmpB  va  lOO^aapa  due  to  the  high  realatanee  of  the  photocell  imd  the 
Halted  light  level  .available.  Theae  tests  shoved  an  average  of  6*0^  aop 
drop  for  a  concentration  of  0.6  and  a  CT  of  0.^.  Air  blank  caused  a 

a 

drop  of  approximately  Z»0 ^i^aap. 

On  21  July  a  meeting  was  convened  at  AAI  with  representatives 

of  AAI  and  (7RDL  In  attendance.  The  areas  discussed  Included  the  "Model  A” 

head,  autcoatlc  nulllng,^  photometer  bridge*  photocell  tests,  outside 

consultation,  cleaning  and  toalntenanee  problena.  It  vaa  agreed  that  when 
•  • 

a  quantity  of  the  "Model  A"  heads  become  available,  AAI  pould  Install  them 
in  alaims  #9  and  #22  and  conduct  eight  (3)  hOur/day  test  and  2k  hour/day 
testa  respectively*  CRDL  would  do  the  same  testing  using  alanas  #1)  •  15  • 
16-13. 

5*-  Radio  Noise  8appx*e88ioa 

Alaiin  #30  vas  aodified  for  radio  noise  suppression  and  on 
June  l4,  1961  a  teat  vas  pcrforoed  at  CRDL  to  determine  the  effectiveness 
of  the  suppression  measures*  A  Ralllcrafter  3X'62  receiver  was  uasd  for 
the  test.  The  range  in  vhieh  laterferenet  vas  looked  for  waa  from  330  ko  to 
103  SM*  The  human  oar  vas  used  to  detenains  tbs  degree  of  interfersoest 
‘  Whan  the  alara  vaa  c^arating  normally  interference  vaa  noted  froa  46  to  55  oc 
and  from  72  to  85  me  of  the  IN  band.  This  interference  vas  of  a  crackling 
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naturv.  No  Interfereoee  could  be  noted  when  an  alarm  condition  (horn  bloving) 
existed.  A  walkle. talkie  (SPRC.9)  and  a  bandl .talkie  (Unit  #39  Motorola  FM 
radiophone)  were  also  checked  for  Interference.  No  Ihterferenoe  was  noted 
when  these  units  were  used  for  sending  or  for  receiving.  This  vault  (Alarm 
#30)  was  returned  to  AAI  for  further  Investigation  of  radio  suppression. 

AAI  removed  the  Brailsford  transport  motor  end  installed  a 
Hayden  Notor,  since  the  Hayden  motor  would  be  used  in  Aiture  alarms.  It 
was  noted  that  the  air  pump  motor  suppression  had  been  improperly  Installed. 
This  was  corrected.  A  test  vas  run  at  AAI  to  determine  the  effectiveness  of 
the  rework.  The  unit  was  checked  using  a  Halllerafter  SX-62  receiver  from 
.^4  to  32  me  (AM)  and  from  26.6  to  iio  me  (FM)  under -normal  operation,  an 
alarm  condition  (with  horn  axui  flasher  circuit  and  without  horn  but  with 
flasher  circuit) y  and -during  ccmtlnuous  transport .  TTo  interferehce  was 
noted.  She  unit  (Alarm .#30)  was  returned  to  CRDL  for  retesting. 

On  July  6,  1961  the  same  test  that  was  run  on  June  l4,  196I 
was  repeated.  Interference  was  noted  in  the  42  to  ^  me  range.  This  noise 
could  be  distinguished  ae  being  the  operation  of  the  air  putsp  motor.  When 
the  AM  antennae* waa  removed  from  the  Halllerafter  SX.6S  receiver,  the  noise 
ceased.  Also,  when  the  alarm  was  moved  about  ^  feet  away  from  the  receiver 
the  noise  ceMed.  Alarm  #30  was  returned  to  AAI  at  the  termination  of  this 
test. 

An  investigation  was  performed  to  detemlne  the  effects  of 
Bf  suppression  measures  upon  the  alam  delay  circuit.  This  investigation 
was  undertaken  because  of  a  report  from  Ft.  Bennlng  that  there  is  a  tendency 
for  an  alarm  with  RF  shielding  and  suppression  to  give  an  alarm  indication 
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after  transport.  After  a  thorough  investigation,  it  was  concluded  that 
the  si^pression  measures  do  not  adversely  affect  the  delay  circuit  or  cause 
any  deterioration.  It  was  further  concluded  that  the  probable  cause  of 
the  alarming  in  the  unit  at  Ft.  Henning  was  an  open  ^iode  in  the  delay 
oiroult.  'Of  four  units  checked  at  AAI  diurlng  this  investigation,  two  were 
found  to  have  this  particular  diode  open.  The  investigation  revealed  that 
there  is  no  indication  of  inherent  circuit  defects  due  to  design  that  would 
tend  to  dasiage  these  diodes. 


10.  Human  Factors  Evaluation 

AAI 'a  human  factor  personnel  have  evaluated  the  drum  latch 
mechanism.  Initially  it  was  reported  as  satisfactory,  but  after  studying 
this  mechanism  in  alarm  #22,  the  wport  was  revised,  Tne  revision  stated 
that  while  this  design  simplicity  would  be  satisfactory  for  field  use, 
consideration  should  be  given  to  a  latch  that  would  embody  similar  simpli¬ 
city  but  that  would  require  less  operator  force. 

An  analysis  has  been  completed  by  an  AAI's  human  factor 
engineer  which  covers  all  aspects  of  maintainability  from  operating  in¬ 
structions  to  component  location. (Pend irifT  avallahllity  of  finding,  this 
•  , 

report  shall  be  formally  reviewed  tgr  personnel  of  AAI  and  CRDL. ) 

11.  Endurance  Testing 

Three  (3)  alarms,  #13  -  15  -  27  (CRDL)  and  one  (1)  alarm, 

#11  (AAI)  are ‘ undergoing  endurance  testing  on  a  24  hour  basis.  These  units 
are  being  subjected  to  controlled  temperatures  ranging  from  -40°?,  to  ■*115°F, 


( 
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and,  In  addltlon«  at  timea  are  run  out  of  doors  to  more  closely  duplicate 
the  conditions  prevalent  during  the  Ft.  Bennlng  service  test. 

These  tests  are  providing  useful  data  on  the  operation  of 
the  tape  transport  sycten,  control  switching,  transport  motor  circuitry, 
fluid  punp  stability,  air  pump  performance,  operation  of  the  photometer 
head  and  overall  stability  of  the  units.  Periodic  sensitivity  tests  are 
being  conducted  to  assure  pr<^er  operation  under  all  conditions. 

In  addition  to  those  alarms  undergoix^  endurance  testing, 
other  alanas  are  being  operated  on  other  aspects  of  the  research  end 
development  program.  The  total  time  for  all  alarms  (as  eenputed  from 

available  records)  is  as  follows: 

« 

ALARM  TOTAL  TIME 


ALARM 

AAI 

CRDL 

TOTAL 

ALARM 

AAI 

CRDL 

TOTAL 

9  . 

1049 

.. 

1049 

22 

160 

181 

341 

11 

3&r 

269 

656 

*22 

184 

12 

150 

36 

186 

23 

78 

744 

822 

13 

l4l 

T36 

8rr 

24 

36 

mm 

36 

14 

149 

18 

167 

25 

36 

mm 

36 

15 

333 

885 

1218 

26 

161 

24. 

185 

16 

105 

109 

214 

27 

159 

878 

1037 

17 

576 

— 

576 

28 

36 

248 

284 

♦17 

87 

— 

87 

29 

165 

36 

201 

Id 

ae 

66  . 

154 

30 

602 

602 

19 

33 

— 

33 

31 

166  ' 

24 

190 

*19 

176 

— 

176 

32 

36 

6 

42 

20 

l4o 

36 

176 

33 

69 

361 

330 

ZL 

117 

24 

I4l 

34  . 

36 

-- 

36 

*  Total  time  after  refurbishing 


12.  Fabrication  and  Testing 

Of  the  three  (3)  units  (#17  -  19  -  22)  which  were  refurbished 
by  AAI  during  this  period,  units  #17  and  #22  were  delivered  to  CRDL  on 
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July  17 >  1961.  Unit  #19  was  retained  at  AAI  fbr  use  In  development  testing. 
Prior  to  delivery  these  units  underwent  the  following  acceptance  testing* 


Test  #1 

12  hours  * 

Room  Temp 

24  V 

2 

12  ” 

2U  V 

3 

12  ’’ 

-40^F. 

a4  V 

4 

12  ” 

Room  Temp 

2l>26  V  changed  ea.  2  hra. 

5 

3  " 

Room  Temp 

21*24-28  V  changed  hourly 

3  " 

-4o°f. 

21-24-23  V  ” 

3  " 

Room  Teo^ 

21-24-29  V  *  *• 

3  " 

♦115®F. 

21-24-28  V  ^ . 

6 

12  •’ 

Outdoors 

Battery 

7 

12  ” 

Outdoors 

Battery 

9 

-  ^  H 

Room  Temp 

24  V 

At 

the  conclus 

lOfi  of  the  above 

» 

tests,  tha  units  were 

subjected  to  the  air  preesux^  teats  on  the  fixture  supplied  by  CROL,  Each 
•  • 

alam'suceesslMlly  passed  the  prescribed- requirements*  i*e.,  equal  air 
flow  at  the  inlet  and  outlet  at  £"  Hg  fSiTuum.  Actual  alart  performance 
Varied  from  l/m  air  flow  at ^4”  8g  to  *9  l/a  air  flow  at  4"  Hg.  Prior 
to  the  pressure  test  the  alarms  were  submerged  under  2  feet  of  water. 
Leakage  was  experienced  in  the  outer  cavity  and  at  the  external  primer. 

The  top  panel  components  were  resealed,  the  primer  modified,  and  the  alarms 
subjected  to  the  pressure  test  with  the  above  results.  The  alarms  were 
again  submerged  for  two  hours  each  and  no  leakage  was  detected. 
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Testing  b*s  been  Inaugurated  on  the  three  alams  which  will 
be  delivered  to  Pt.<  Banning  >  Georgia  (alara  #33  -  3^  **  37).  The  test  plan 
to  be  followed  is  a  result  of  a  coordinated  effox^  of  CBDL  and  AAI  personnel. 
The  test  description  follows. 


Test  # 

Test  Cycle 

'Test  Description 

Location 

1 

A 

Debugging  >  Cycling  -  3  hrs.  each; 

Rood  -  +115°F,  -40°?.,  Vary  Voltage(a-24-28) 

AAI 

lA 

fi 

Adjust,  Repair  and  Repeat  Test  #1,  if  necessary  AAI 

2 

A 

• 

Bench  Test;  Room  Tanp  .with  Battery  ■ 

AAI 

3 

B 

Oven  Test;  ►il5°F-  with  Battery 

AAI 

4 

A 

Bench  Test;  Room  Tenp,  Vary  Voltage  in  2  hr. 
steps  (21 -23V) 

AAI 

5 

B 

Oven  Test;  ■*-115°F.,  Vary  Voltage  in  2  hr. 
steps  (21 -28V) 

AAI 

6 

A 

Outdoor  Test  with  Battery’ 

AAI 

7 

B 

Outdoor  Test  with  Battery 

AAI 

6 

A 

*  Sensitivity 

CRDL 

9 

B 

Tropicad  Test;  100°F,  R.H.,  Battery 

CRDL 

10 

A 

Road  Test;  (2)  on  Battery  Power, 

(l)  on  Vehicle  Power 

CRDL 

11 

B 

Shower,  air  pressure  RFl 

CRDL 

12 

A 

*  Sensitivity 

CRDL 

13 

B 

Tropicsd  Test;  100°F,  Qyf»  R.H.,  Battery 

CRDL 

14 

A 

Cold  Chamber;  -40°F,  Battery 

CRDL 

15 

B 

Clean-up 

AAI 

16 

A 

Final  Checkout  and  Test 

AAI 

Delivery  and  Meeting 

CRDL 

*  Min. 

Detectable, 

It^ and  Sniff  Bottle  using  OA,  (3  wad  "A"  Aerosol  •  24V. 

AAMC  ■«»•« 
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D.  Fort  Beimlng  Service  Test  Progran 

1.  This  program  was  officially  started  at  1000  on  April  21,  I96I 
and  is  continuing  on  a  24  hour/day,  ^  day/veek  schediile.  The  foUovlng  is 
a  summary  of  Equipment  Failure  Reports  and  the  corrective  action  anticipated 
mi  the  future  CONARC  Test  Models. 


EFR  # 

DESCRIPTION 

CORRECTIVE  ACTION 

1,  12 

Timer  Motor  Gear  Train 
Failure 

High  Torque  motor  with  Improved  gear  train 

2 

Ruptured  air  pump 
diaphragm 

Cause  of  failure  unknown  -  may  have  been 
random  failure  or  an  early  type  dla]^ira9i 

3,5,6 

Condensation  on  meter 
relay 

More  effective  waterproofing  of  alarms, 
waterproof  all  top  panel  vlre  connections 

4 

Timer  motor  > 
Intermittent  operation 

Replaced  nylatron  bearings  with  ball 
bearings 

7,8 

Prefllter  lever  support 
failure 

Changed  material  from  nylatron  to  aluminum, 
modified  lever  design  to  facilitate 
Installation 

9 

Horn  •  Failure  to  sound 

Redesigned  horn  to  xoaintaln  sound  level  of 
3^-90  db.  Added  waterproof  can.  Fabricated 
diaphragm  of  fiberglas  for  Improved  high  and 
low  temperature  performance.  Added  external  ■ 
txim  adjustment 

10 

Voltage  Regulator  drift 

Exact  cause  of  failure  unknown.  To  improve 
regulator  drift  characteristics  only  slightly 
would  require  additional  cosponents  equal  in 
volume  to  existing  printed  circuit  board. 
Further  action  not  advisable 

11 

Drum  transport  spring 
fatigue 

New  stainless  steel  material  used  idiich  baa 
substantially  Improved  fatigue  characteristics 

13 

Drum  transport  system 
failure 

Redesigned  Mechanism:  replaced  nylatrtm 
pivot  bearing  with  pair  of  ball  bearings; 
displaced  drum  I/I6"  outboard  from  plataj 
improved  pivot  plate  guide;  bored  nyloa  drum 
eud  added  rulon  bearing  insert;  improved  drum 

13i  eont'd  latch;  provided  for  coaqplete  interehance* 

ability  of  photoneter  beads 


l4  Lov  Voltage  cutoff  Redesigned  section  of  PCS  to  loprove  stability 

drift  characteristics.  Testing  over  range  of  25®F. 

150°F.  produced  a  total  change  of  .3  V. 

13  Battery  Deficiencies 
and  Correction 

a.  Handles  break  at  welded  Improved  inspection  of  welded  Joint 
Joint 

b.  Loss  of  capacity  during  Cause  of  this  capacity  loss  was  found  to  be 

short  tern  storage  leakage  paths  created  by  electrolyte  leaking 

from  cell  vents.  Vents  have  been  modified 
to  effect  an  Improved  seal. 

I6.  Photometer  drift  It  is  recognized  that  the  existing  photometer 

bead  is  relatively  unstable  at  high'  tempera¬ 
ture.  Since  new  type  replacements  have  not 
been  completely  tested >  it  would  be  unwise  to 
install  a  new  type  at  this  time.  The  existing 
head  will  provide  adequate  service  providing 
proper  maintenance  procedures  are  followed 
which  may  include  but  not  be  limited  to  such 
actions  as  scheduled  periodic  disassembly  and 
cleaning  and  readjustment  of  meter  setting, 
after  initial  hour's  operation,  if  necessary. 
It  should  be  noted  that  any  new  head  will  be 
interchangeable  with  that  presently  used  in 
the  alam. 
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IV.  lUrURE  IWROVEMSrr  cohsioerations 


rAOl  NO.  24 
RirOIT  MO.  ER-a47 


Concurrent  with  the  research  and  develojiiient  tasks  outlined 
herein,  evaluations  vlll  be  oade  to  detemlne  those’  areas  where  isq>rovement 
In  the  perfonianee  and  reliability  of  component  parts  oay  be  auscompllshed. 
It  Is  further  planned  that  a  comprehensive  evaluation  of  the  complete 
E41R1  Point  Source  Gas  Alans  will  be  undertaken. 
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